Given an undirected graph, G = (V; E), the problem of nding a spanning tree, T , of G with the maximum number of leaves is NP-Complete 3]. Constant factor approximation algorithms are known for this problem 5, 6], but the problem does not admit a polynomial time approximation scheme 2], unless P=NP. Kleitman and West 4], gave a lower bound of (1? (ln = ))n on the function l(n; ) which is de ned as the minimum of the maximum number of leaves of a spanning tree of a particular class of graphs. These are graphs on n vertices, having minimum degree (where is large) and the constant hidden by the notation is larger than 2.5. In this paper we give lower bounds on the function l(n; ) for the speci c case of Hypercubes.
1 Introduction.
Given an undirected graph, G = (V; E), the problem of nding a spanning tree, T , of G with the maximum number of leaves is NP- Complete 3] . The applications of this problem include designing communication networks and circuit layouts. It is, also, related to a number of other graphtheoretic problems 7, 9] . Constant factor approximation algorithms are known for this problem. Lu and Ravi 5, 6] give an approximation algorithm for solving this problem on general graphs with an approximation ratio of 3. It is known that the problem does not admit a polynomial time approximation scheme 2], unless P=NP. Kleitman and West 4], gave a lower bound of (1 ? (ln = ))n on the function l(n; ) which is de ned as the minimum of the maximum number of leaves of a spanning tree of a particular class of graphs. These are graphs on n vertices, having minimum degree (where is large) and the constant hidden by the notation is larger than 2.5. In this paper we give lower bounds on the function l(n; ) for the speci c case of Hypercubes.
These yield a spanning tree with a number of leaves larger than (1 ? (ln = ))n. In the following section we remind the reader of a number of well known graph-theoretic properties and present the lemmas that are required for the proof of our main result. The proof is constructive and given in section 3. In section 4 we summarise our results and address some open problems.
2 Preliminaries. A dominating set of a graph, G = (V; E), is a subset U of V with the property that for every The neighbourhood of a code-word is the code-word itself plus all code-words at distance 1 and so has a size of 2 k . As a consequence of this, the set of code-words for HC(k) is a dominating set for H 2 k ?1 , and its size is As a Corollary to Lemma 1, it is easy to see that all the edges connecting a vertex of the minimum dominating set to one of its neighbours form a spanning forest of the Hypercube and each component is disjoint. The number of components in this forest is the size of the set of code-words in HC(k) which is 2 d d+1 3 Constructing Leafy Spanning Trees of Hypercubes.
We de ne L(n; d) to be the number of leaves of a spanning tree of a Hypercube of dimension d on n nodes constructed by the method given in this section. Let u and v be two leaves. Since H r is connected there exists a path between u and v. We can de ne a new (possibly non-simple) path between u and v that is contained in G by replacing every pair of edges fw 1 ; cg; fc; w 2 g adjacent to a centre c by a pair of edges (which must always exist) fw 1 ; wg; fw; w 2 g joining two di erent stars. Hence G is connected and any spanning tree of G translates to 
